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I, James A. Dirksen, hereby declare that: 

1 . I am an employee of Cabot Microelectronics Corporation and one of the co- 
inventors of the subject matter disclosed and claimed in the subject patent application. 

2. In order to illustrate the effects of the total surface hydroxyl group density of a 
silica abrasive on the polishing of a substrate comprising tungsten, the surfaces of six similar 
substrates comprising tungsten were polished with six different compositions comprising a 
silica abrasive and a liquid carrier. Each of the substrates was polishing using similar 
polishing parameters. 

3. Each of the compositions (Compositions 1-6) comprised similar amounts of 
silica abrasive and similar amounts of liquid carrier. However, the silica abrasive present in 
each of the compositions had a different total surface hydroxyl group density as follows: 



Composition 


Total Surface Hydroxyl Group Density 
(hydroxyl croups per nm z ) 


1 


3.2 


2 


3.05 


3 


2.93 


4 


2.78 


5 


2.76 


6 


2.55 



In re Appln. of Dirksen et al. 
Application No. 09/737,905 



4. After the substrates were polished, each of the substrates was analyzed to 
determine the relative number of defects on the surface of the substrate. 

5 The results of the defectivity measurements demonstrated that the substrates that 
were polished with compositions comprising silica abrasives having total surface hydroxyl 
group densities greater than approximately 3 hydroxyl groups per nm 2 (i.e., Compositions 1 and 
2) exhibited surface detectivities that were at least about 225% greater ihan the surface 
defectivities of the substrates that were polished with compositions comprising silica abrasives ^ 
having total surface hydroxyl group densities less than approximately 3 hydroxyl groups per nm 
(i.e., Compositions 3-6). 

6 In particular, the substrate that was polished with a composition comprising a 
silica abrasive having atotal surface hydroxyl group density of approximately 3.05 hydroxyl 
groups per nm 2 (i.e., Composition 2) exhibited a surface defectivity that was approximately 
600% greater than the surface defectivity of the substrate that was polished with a composition 
comprising a silica abrasive having a total surface hydroxyl group density of approximately 2.93 
hydroxyl groups per nm 2 (i.e., Composition 3). 

7 I hereby declare that all statements made herein of my own knowledge are 
true that all statements made on information and belief are believed to be true, that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 ofTitle 18 of the United 
States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 



James A. Dirksen 
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